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Abstract 
In the XXI century, the access to energy depends on a complex system of global markets, vast cross-border infrastructure networks, 
a small group of primary energy suppliers and financial and technological markets interdependencies. This is the context in which 
energy security has become a very important point on security policy’s agenda of governments around the world, and the term 
“energy security” gained importance in the energy lexicon. This paper will analyze the economic component of energy security, 
its purpose being to examine the concept of energy security from an economical and financial point of view.   
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1. Introduction 
Energy security could best be defined as the overlap between economic security, national security and the 
environment’s security. In essence, economic security may refer to creating new jobs or finding commodity markets. 
National security needs no explanation, the idea being that a lower demand for energy will have an impact on our 
sense of global security. Environmental security includes the link between air pollution and health, and also 
greenhouse gases emissions and global warming. 
Moreover, economic security is the security that generates security resources and, within it, energy security is one 
of the fundamental premises of the normal operation of the state and achieving well-being of its citizens, this can be 
transposed also to a global level. 
The concept of security and the economic and energy security, respectively, have different meanings and 
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definitions according to the history and culture of each nation. A decisive contribution in the process of defining these 
concepts is to identify a set of values and national interests, elements that often are the result of public perception. 
The security environment is a reality represented by the set of political, diplomatic, economic, social, cultural, 
military, environmental and informational conditions, processes and phenomena, domestic and international, which 
determine the level of protection of the individual, community, state, region, and so on, during the promotion of their 
own interests. Current security environment is marked by profound changes in key areas of social life. On one hand, 
the old players reduce their share or disappear from the international stage, and on the other hand, other actors such 
as states, integrated economic, political and military systems, transnational corporations and non-governmental 
organizations, regional, continental and global organizations, dispute and split “the first scene of the world”. 
Therefore, after the end of the bipolar era, the security environment has become more fluid, complex and volatile, and 
changes of any kind produced in one part of the world are causing positive or negative effects elsewhere in the world. 
The energy challenge is one of the biggest tests that humanity must pass today. Increasing energy prices and a 
growing dependence on imported energy endanger our security and competitiveness. Key decisions must be taken to 
drastically reduce emissions and fight climate change. Moreover, massive investments will be needed in the coming 
years to prepare for future the existing installations and infrastructure. 
In coming years, the entire population dependence on oil and natural gas will grow. Emerging powers such as 
China and India will need an increased amount of energy. Some fossil fuels will become more difficult and costly to 
operate. Other factors that will contribute to the future hampered situation of the energy sector can be the 
intensification of further discussions concerning climate change and the future of nuclear energy, as well as military 
threats to the energy supply, done through terrorist attacks or piracy. Energy supply systems are increasingly 
interconnected through computerized transportation networks that are vulnerable to cyber-attacks. Moreover, political 
instability in many producing energy countries remains a source of concern. 
For most professionals, energy security means necessary energy production in their own country and a minimized 
dependence on foreign imports. However, energy security comprises three dimensions: the provision of alternative 
sources of supply, the identification of alternative energy routes and securing existing sources and transport networks. 
The Strategic Concept for the Defence of the North Atlantic Treaty Organization sees the protection of vital supply 
networks as one of the critical issues for the organization’s security (Lindley-French, 2006). Of course that energy 
security is threatened not only by terrorism, political unrest, armed conflicts, piracy, but is also vulnerable to climatic 
conditions such as hurricanes, floods, earthquakes or manmade damages. The leading powers and multinational 
companies are increasingly resorting to various illegal methods to control the energy-rich fields, and even through 
military intervention. Moreover, different rebel factions are acting against their own governments in hope of obtaining 
some of the oil industry revenues. Also, territorial disputes over hydrocarbon reserves are another key link between 
these resources and violence. In the future, we can expect that once oil production will reach the maximum, 
consumption and prices will continue to have an upward movement, disputes and conflicts on these finite resources 
will increase and be a constant issue on the international community’s security agenda. The risk of conflicts based on 
gaining access and exploitation control of energy resources will remain still high. 
2. The Dynamics of the Energy Sector 
The energy sector should be a dynamic sector that actively supports the development of the world economy and 
help reduce disparities between countries. In this respect, the overall objective the global energy strategy is satisfying 
current and medium and long term energy sector energy needs, at affordable prices, suitable for a modern market 
economy and at a decent standard of living, in terms of quality and food safety, while showing consideration for the 
principles of sustainable development. 
Thereby, through the general objectives that are meant to lead to provisioning security, maintaining a balance 
between imports of primary energy resources and rational and efficient use of the national reserves based on 
commercial and economic factors represent a priority to continue development of secure and competitive energy 
sources. 
The energy strategy has major implications for national security, and therefore an essential role in this field yields 
to energy security by ensuring an unbiased balance between global energy supply and production, structure 
optimization of primary energy resources consumption, and energy efficiency. Energy efficiency may be defined as 
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the ratio of useful outputs to energy inputs for a system (Helm and Hepburn, 2009), or, in other words, economic 
output divided by energy input. The measure of energy efficiency will depend upon how “useful” is defined and how 
inputs and outputs are measured (Patterson, 1996). The diversification of sources and supply routes, and a lower 
dependence on imported energy supplies, will also be of high priority. Moreover, a special attention should be given 
to the eco-efficiency matter. As it is defined by the World Business Council for Sustainable Development (WBCSD), 
eco-efficiency is achieved by the delivery of competitively priced goods and services that satisfy human needs and 
bring quality of life, while progressively reducing ecological impacts and resource intensity throughout the life-cycle 
to a level at least in line with the Earth’s estimated carrying capacity (WBCSD, 2015).  
The increase of eco-efficiency is still a controversial issue in the literature. Since the nineteenth century, William 
Stanley Jevons (1865) proposed a thesis known as the “rebound effect” or Jevons paradox states that technological 
improvements that increase the efficiency of a resource rather tend to increase than to reduce that resource’s 
consumption rate (more efficiency leads to more consumption). This paradox, based more on intuitive reasoning and 
theoretical inferences, was customized, therefore, in addition to reducing the amount required for a given volume of 
production, improved efficiency reduces the relative cost of use of resources, which increases the demand (Zaman 
and Goschin, 2010). The Jevons paradox arises when the rebound effect is greater than 100%, exceeding initial 
efficiency gains.  
The Jevons Paradox lies on a core economic principle that states that any time someone reduces the cost of 
consuming a valued resource, people will respond by consuming more of it (Marshall, 2010). Or people will consume 
more of something else, resulting in perhaps no net savings or even greater overall consumption (Tainer, 2007). 
Jevons paradox was reviewed in the 80s and 90s (Brookes, 1979; Brookes, 1990; Khazzoom, 1980; Khazzoom, 
1987; Saunders, 1992; Saunders, 1984; Sutherland, 1994; Sutherland, 1996) for the purpose of bringing the arguments 
that the reduction of energy consumption through increased economic efficiency will simply lead to an increase in 
demand for energy in the entire national economy. In 1992, Saunders hypothesized that improving energy efficiency 
rather increases than reduces energy consumption, in terms of Khazzoom – Brookes postulate, in two ways: increased 
energy efficiency makes energy become cheaper, which encourages increased consumption (rebound effect), and a 
higher energy consumption at macroeconomic level will lead to a higher rate of economic growth, which in turn will 
increase the volume of energy use throughout the economy (Saunders, 1992). 
At microeconomic level, at an individual segment of the market, even under the rebound effect, improving energy 
efficiency typically reduces energy consumption (Zaman and Goschin, 2010). At the macroeconomic level, a more 
efficient energy use and, therefore, cheaper, may face the issue of an increase of the market price due to more powerful 
manifestation of the restrictions caused by the depletion of fossil fuels deposits and the inability of competitive 
unconventional energy sources. While historical experience demonstrates that substantial improvements in energy 
efficiency have occurred alongside increases in economic output, total factor productivity and overall energy 
consumption, this does not provide sufficient evidence for Jevons’ Paradox since the causal links between these trends 
remains unclear. (Sorrell, 2009) 
Understanding energy efficiency can be done by measuring it through indicators such as energy productivity, 
calculated as the ratio of output per unit of energy used (Camus, 2007), or, in other words, GDP per unit of energy. 
Therefore, to measure the energy productivity for an economy, we will divide the GDP (used as output) to the energy 
used in terms of kilogram of oil equivalent of the global economy: 
 
Energy Productivity =   GDP/Energy Used  
 If we observe the trend of energy productivity on the global market, but also in the top 10 world energy 
consumers in 2013 (Enerdata, 2014), it can be noticed (Fig. 1) that energy productivity has witnessed an upward trend 
for most countries, especially after 2000 (Brazil is the only country in this top that had a mostly linear trend in the past 
10 years). 
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Fig. 1. Energy Productivity (selected countries, 1990 - 2012) 
Source: Author’s calculations based on International Energy Agency and World Bank data, 2015 
 
The dynamics of the energy sector in recent years induced structural changes in the economy, energy intensive 
industries, which are using significant quantities of energy as part of their primary economic activities, benefiting 
from a period of low electricity prices, which created spaces in the cost structure, in order to become more competitive 
and market their products to cover debt serviced for loans aimed towards financing the development of much cleaner 
technologies. Increasing the share in GDP of less energy intensive sectors leads to lowering the vulnerability of the 
economy to fuel price shocks. 
In the national energy context, sustainable development means also providing the necessary energy, but not by 
increasing its use (except for renewable energy), but by increasing energy efficiency, technology upgrading and 
restructuring the economy. The energy intensity expresses the relationship between gross domestic energy 
consumption and the national economy (it is calculated as gross inland energy per GDP). 
Starting with the 70s, the developed countries were able to significantly reduce their rates of energy consumption 
per GDP. This is explained by the subsequent oil crisis, which showed the vulnerability of the importing countries 
and growing concerns regarding environmental protection, generally leading to lower energy intensity in the range of 
50-60% in the US and the EU. China, however, has a higher level of energy intensity than in developed countries, 
which is worrisome, given the current and future relevance in the total energy consumption. In fact, China has shown 
an inconsistent trend in the first decade of this century, with significant increases after a continuous decline started in 
1980, which could help to understand its prevalence as a global energy consumer. However, even in developed 
countries this seems to be an impasse in the improvements in energy intensity, since this variable did not change 
significantly since the 90s. 
Given the increase in international hydrocarbon prices during 2000 - 2007 and the consequent growth in Russia’s 
GDP, it is likely that the decline in energy intensity seen during this time frame was linked more to economic growth 
rather than improved energy efficiency (Trudeau and Murray, 2011). Moreover, the end of the Soviet Union and the 
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collapse of the Russian economy caused energy consumption to drop by 40% in 1990. The energy crises form 1973 
and 1986 created a lower energy  
Fig. 2. Energy intensity (selected countries, 1965 – 2013) 
Source: Author’s calculations based on World Bank 2015 data and BP Statistical Review of World Energy 2014 
Note: The Primary energy consumption is calculated in Million tonnes oil equivalent (Mtoe), but there was made the transformation in British 
thermal unit (Btu) – 1 Mtoe = 39.7*1012 Btu (Evans, 2007, p. 176; International Energy Agency, 2015) 
3. Financial Issues related to Energy Security 
The oil supply and the cost associated to the oil supply have influenced many of the crises around the world. 
Therefore, as the global population is rapidly rising the demand for energy, even if supplies of conventional fossil 
fuels are low-cost and easy-to-access, the extraction process from remaining reserves is prone and difficult. But even 
if fossil fuels appear cheap and efficient, they are a lot more costly if you calculate the terribly high costs of pollution 
and damage to the environment, animals and people. If we start calculating costs this way, then the price of energy 
comprises the cost of the future health of our planet, our economies, and our children.  
Because access to the supply sources decreased over years and new offshore sources are located in the deep sea, 
the ability of dealers and speculators on the oil market is hampered by a degree of unpredictability. The new methods 
of extracting oil are missing the historical evidence that would provide a more stable environment for informed 
managerial decisions about the supply and demand evolution and progress. Professionals have now to deal with 
attempts to have a more sophisticated understanding of the impact of the extraction process on oil markets. Indirectly, 
they have to manage the volatility in demand for oil-based products. 
The financial markets are characterised by volatility influenced by unsustainable lending praxis and the increase in 
use of exotic trading instruments. All these have a negative effect on the consumer’s demand for daily use products, 
especially in countries that are dependent on the imports of oil, such as United States of America and China. Because 
oil is the lifeblood of the modern industrial economy, there is a direct correlation between oil prices and the prices of 
main consumer goods. As global oil prices rise or fall, companies are compensating their losses and additional costs 
to consumers. Or if the consumer cannot be burdened with all these additional costs, workers might be affected by a 
reduction of wages or, even worse, personnel. As these issues were not enough, the oil prices can generate a snowball 
effect, as with the increase of oil prices, the consumer goods prices are also increased, and therefore people pay more 
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for these products, and are not able to purchase other goods and services, and even make savings. These effects are 
harmful for the long-term stability of an economy, as they have a connecting impact on the prospects for a speedy 
recovery in case of a crisis or other unforeseen events. While the complexity of global markets requires more extensive 
investigation into the causes and effects of the financial respect to oil prices, evidence of market manipulation is 
disturbing. A sustainable and secure future in which there is a wider energy mix able to meet the growing demand, 
without doubt, needs a sustainable financial system adapted to meet the actual needs of citizens. 
Global energy markets are under continuous profound and fundamental structural changes arising from 
deregulation, privatization and consolidation. As societies evolve and make progress, the pressure of market 
competition forces them to make improvements in technologies and processes that result, almost always, in a greater 
energy efficiency. Over time, emerging economies are becoming less energy consuming, requiring fewer energy to 
produce the same wealth. To meet the challenges of energy companies, financial engineering is growing exponentially 
and is therefore helping to develop new financial products for these emerging energy markets. 
The recent economic and financial crisis, the slow recovery and the need for energy conservation and reducing 
CO2 emissions, will change the way companies and people consume energy, leading to lower growth in energy 
demand in the future. However, investments in energy infrastructure and efficient management of demand should be 
supported to achieve an optimal mix of energy production. Governments should provide a proper legal framework 
and financial incentives to ensure that change occurs. Failure to do so, because the electricity and gas require long 
periods to build new infrastructure, will lead to an exacerbation of energy security issues that existed before the crisis. 
4. Conclusions 
The economic war is now a steady course of relations between states and is a more effective tool for achieving 
strategic goals. In it, the competition for access, control and distribution of hydrocarbons has not decreased in intensity 
but rather is fierce as the spectrum of their depletion emphasizing further this fight. The centre of gravity of disputes 
and competition for primacy has shifted from the military to the economic sphere and runs through geopolitical spaces, 
and the reshaping the local, regional and global levels of the security environment are largely dependent on energy. 
After all, the economy links the degrees of dependence, interdependence and subordination of states (Bhnreanu, 
2007). 
Since there is more competition for limited resources, the world is about to change. The willingness to accept 
foreign newcomers will decline and there will start a direct competition over resources, with countries from all over 
the world, looking for independency and supremacy on the energy market. 
The current reality is characterized by countries’ need to cutback rather than progress, therefore the global trade is 
expected to diminish. Furthermore, conflicts between global energy actors and the need for austerity measures due to 
financial problems can also fuel and even enhance the decline in trade. If the business environment around the energy 
matter does not improve, then countries such as India, whose per-capita energy use is far behind the world average, 
will be affected not only in the energy security topic but also for the costs to ensure affordable energy for their citizens. 
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